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Abstract 
The influence of foreign ownership on bank performance has attracted special attention due to international 
consolidation and cross-border activities in banking system. Foreign ownership of banks in the developing and 
transitional countries has increased considerably in recent years. Thus, whether foreign ownership contributes to bank 
performance in developing countries has emerged as an important question. This study aims to compare the 
performance of foreign and Turkish banks by using Multi Criteria Decision Making methodologies namely; Topsis,      
Electre III and Data Envelopment Analysis. Findings declare that foreign banks show better performance than 
domestic ones. 
 2013 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of 9th
International Strategic Management Conference 
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1. Introduction 
Banks are the most prominent indirect finance institutions in the financial markets. Thus, performance 
of banks has been an important issue. Foreign ownership of banks in the developing and transitional 
countries has increased in recent years. The influence of foreign ownership on banks` performance has 
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attracted special attention due to international consolidation and cross-border activities in the banking 
system (Akin et al., 2011). Thus, whether foreign ownership is a factor affecting on bank performance in 
developing countries deserves to be inquired. 
Most of the studies in the issue show that foreign banks are more efficient in developing countries. 
Findings of Sabi (1996) and Hasan and Marton (2003) on Indian banking, Sufian (2008) on Malaysian 
banking, Kasman and Yildirim (2006) on banking of Central and Eastern European countries support this 
view (Akin et al., 2011) 
In this study, the aim is to address the differences between the performance of foreign and domestic 
banks in Turkey. Turkey is a developing country which has fully liberalized financial markets and where 
foreign banks can operate freely. Besides many of the studies in the topic in literature, evidence from 
Turkey on the influence of foreign ownership on the performance of banks would be a significant 
contribution to relevant literature. At the end of 2010, the number of deposit banks in Turkey is 32. 
Except one of them which was under the management of Savings Deposit Insurance Fund, all the other 31 
deposit banks included in the analysis. There were 14 domestic and seventeen foreign deposit banks in 
2010. Banks other than deposit banks, such as investment and development banks and participating 
banks, are excluded from the analysis due to their functional differences from the deposit banks. Deposit 
banks have the highest share of the total assets and loans in the Turkish banking sector. 97% of the assets 
and 96% percent of the loans belonged to the deposit banks in 2010. 
Data was collected from the financial statements and statistical information of commercial banks 
which are published online by Banks Association of Turkey. Multi criteria decision making methods 
(MCDM) namely; Topsis, Electre III, and Data Envelopment Analysis are the tools for evaluating the 
performance of the banks. After evaluating the performances of banks by using the mentioned MCDM 
tools, foreign and domestic banks are compared if their performances differ. The following section 
discusses the Topsis, Electere III and Data envelopment analysis briefly. And then the results are given in 
the following section.  
2. Multi criteria decision making  
Decision makers need a decision tool to choose the best ones from alternatives. MCDM 
methodologies attract attention in the last decade as decision making tools. These methods have been 
applied in many fields in operation research. The methodologies usage has become easier and increased 
by the help of softwares for the decision makers in business as well. The main concern in a multi criteria 
decision problem is ranking the alternatives in order of importance. There are some alternatives for the 
decision makers to choose and some criteria to consider for evaluation of alternatives. A general decision 
making process should follow these steps: define the problem, establish goals, identify alternatives, define 
criteria, decide a decision making tool, and evaluate alternatives (Baker et al. 2001). 
A MCDM problem can be expressed in matrix form as  
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Where m is the number of alternatives, n is the number of criteria and ija is measured value of  
j-th criteria for i-th alternative.   
 
2.1 The TOPSIS method (Technique of Order Preference by Similarity to Ideal Solution) 
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    TOPSIS is a multi criteria method for ranking alternatives according to determined criteria. it was 
initially presented by Hwang and Yoon (1981). The principle of TOPSIS is that the most preferable 
alternative should have the shortest distance to the positive ideal solution and the longest distance to the 
negative ideal solution. The procedure of TOPSIS can be expressed in several steps: 
1. Normalize data from ijA matrix as follows: rij = aij/ ( a
2
ij)  for          
This step transforms various attribute dimensions into non-dimensional attributes, which allows 
comparisons across criteria. 
                        
2. Construct the weighted normalized decision matrix by: vij = wj rij. Where wj is the set of weights for 
each criteria and 
n
j
jw
1
1   
3. Determine the positive ideal and negative ideal solution. 
Positive ideal solution, 
A* = { v1* n*}, where 
vj*  ={ max (vij) if j  J ;  min (vij) if  j  J' } 
Negative ideal solution,  
A'   = {v1'  vn' }, where  
v' = { min (vij) if j  J ;  max (vij) if  j  J' } 
where J is associated with benefit criteria, and J` is associated with cost criteria. 
 
4. Calculate the separation measures, using the n-dimensional Euclidean distance. The separation of each 
alternative from the ideal alternative is given as:  
 Si *  =  [  (vj*  vij)2 ]     
 Similarly, the separation from the negative ideal alternative is given as:  
 S'i  =  [  (vj'  vij)2 ]      
 
5. Calculate the relative closeness to the ideal solution  
The relative closeness of the alternative, Ci* 
Ci* = S'i / (Si* +S'i )  ,           0   Ci*< 1 
 
6. Rank the alternatives using this index Ci*. Select the option with Ci* closest to 1.                       
      
2.2 The ELECTRE Method (Elemination and Choice Translating Reality English)  
 
    This method was firstly introduced by Beneyoun in 1966. The method is based on the pairwise 
concordance and discordance indices between alternatives. The ELECTRE I method is used to construct a 
partial ranking and choose a set of alternatives. ELECTRE II is used for ranking the alternatives. In 
ELECTRE III an outranking degree is established, representing an outranking creditability between two 
alternatives which makes this method more sophisticated. The procedure of Electre can be expressed in a 
several steps (Triantaphyllou, 2000): 
 1. Construct the normalized decision ijr  matrix from ijA . Get normalized data as follows 
m
k
kjijij aar
1
2       
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2. Construct the weighted normalized decision matrix by yij  = wj rij. Where wj is the set of weights for 
each criteria and 
n
j
jw
1
1   
3. Calculate concordance, C and discordance, D  matrices. For the calculation use the Y matrix which is: 
 
The concordance ma
 
kA and lA  is composed of all criteria for 
which kA  is preferred to lA . In other words: 
ljkjkl yyjC ,  
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The relative value of the concordance set is measured by means of the concordance index. The 
concordance index is equal to the sum of the weights associated with those criteria which are contained in 
the concordance set. Therefore, the concordance index klC between kA   and lA   is defined as: 
jkl wC  
The concordance index shows the relative dominance of a certain alternative over another one on the 
basis of the relative weight attached to decision criteria.  
i.e if k=1 and l=2 for n=4 and if 2111 yy , 2212 yy , 2313 yy , and 2414 yy  
Then 12C concordance set is 4,112C  
kld obtained from the matrix Y 
as 
j
ljkj
klDj
ljkjkl yyyyd maxmax  
Where 10 kld . A higher value of kld implies that alternative kA is less favorable than alternative lA  
Matrix D is an mxm  matrix as was matrix C.  
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4. Determine the Concordance (F) and Discordance (G) Dominance Matrices. The concordance 
dominance matrix is constructed by means of a threshold value for the concordance index. 
For example, kA  will only have a chance to dominate lA  if its corresponding concordance index klc  
exceeds at least a predefined threshold value c . That is cckl  
923 Nizamettin Bayyurt /  Procedia - Social and Behavioral Sciences  99 ( 2013 )  919 – 928 
The threshold value c  can be determined as the average concordance index.  
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The members of F ( klf ) takes 0 or 1 values. There are no values on the diagonal entries of the matrix.  If 
cckl  then 1klf , otherwise 0klf . 
Discordance dominance matrix (G) can also be constructed like F. Discordance threshold value ( d ) is 
found like: 
m
k
m
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The members of G ( klg ) takes 0 or 1 values. There are no values on the diagonal entries of the matrix.  If 
ddkl  then 1klg , otherwise  0klg . 
 
5. Determine the Aggregate Dominance Matrix (E).  
The elements of the aggregate dominance matrix E are defined as follows: 
klklkl xgfe  
The values of E are also 0 or 1.  
 
6. Eliminate the Less Favorable Alternatives.  
From the aggregate dominance matrix, we could get a partial-preference ordering of the alternatives. If 
1kle  then this means that kA preferred to lA by using both concordance and discordance criteria. If any 
column of the aggregate dominance matrix has at least one element equal to 1, this column is dominated 
by the corresponding row. Therefore, we simply eliminate any column(s) which have an element equal to 
1. Then, the best alternative is the one which dominates all other alternatives in this manner. 
i.e., assume that Matrix E is calculated as follows 
11
01
00
E  
E shows that 121e , 131e  and 132e . This means that alternative 2 is preferred to alternative 1, 
alternative 3 is preferred to alternative 1 and alternative 3 is preferred to alternative 2. Consequently the 
order of preferences of the three alternatives is 3A , 2A  and 1A .  
 
2.3 The DEA method 
 
    DEA is a non parametric linear programming based approach for measuring the relative efficiency of 
decision making units (DMUs). It was first proposed by Charnes et al. (1978) based on the Farrell  
(1957). DEA produces an efficiency score for each unit to compare it with the others in the set. It focuses 
on individual observations and optimizes the performance measure of each unit. Efficient units in the set 
will form the efficiency frontier and inefficient units will be enveloped by this frontier. DEA is a 
powerful method to assess the efficiencies of organizations with multiple incomparable inputs and outputs 
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which can be expressed in different units of measurement. There is no need for any assumption about the 
form of the production function (Cooper et al., 2000).  
In general terms, the efficiency of a particular unit can be defined as a ratio of the value of outputs to the 
value of inputs, where maximum efficiencies are restricted to 1; thus, the efficiency of a unit must be less 
than or equal to 1. 
Data Envelopment Analysis presents and solves the following linear programming problem for each firm: 
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Where ijX  and rjY  stand for the amount of i-th input and r-th output of j-th DMU, respectively. ijv and 
rju  are the weights of i-th input and r-th output when j-th DMU is under consideration. n is the number 
of firms in the sample, s is the number of outputs and m is the number of inputs that the analyzed firm 
produces and utili
output has a value greater than zero. The objective function above assesses the efficiency score of the 
firm under consideration. As an extension of CCR DEA model, Banker et al. (1984) offers the BCC 
model which adds a new constraint for variable returns to scale (VRS). 
 
    It should also be noted that the traditional DEA models can be analyzed in two ways, an input 
orientation or an output orientation. An input orientation provides information as how much proportional 
reduction of inputs is necessary while maintaining the current levels of outputs for an inefficient firm to 
become DEA-efficient. In contrast, an output orientation analysis provides information on how much 
augmentation to the levels of outputs of an inefficient firm is necessary while maintaining the current 
levels of inputs for it to become DEA-efficient.  
 
    In this research, there are 31 DMUs which represent the sample firms from the banking industry in 
Turkey. Bank outputs are credits, other earnings assets, and off-balance sheet activities, while inputs are 
defined as labor, capital and deposits of the banks. A more detailed explanation of these variables will be 
provided in the next section.  
Topsis, Electre III, and Data Envelopment Analysis are the tools for finding performances of the 
commercial banks in Turkey. After ranking the banks by using the Topsis, Electre III, foreign and 
domestic banks` mean ranks will be compared if there are differences between their performances. Mean 
efficiency scores of foreign and domestic banks are also compared to find out the difference if exist.   
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3. Measurement Criteria 
    The criteria used in the analysis are labor, capital, loanable funds, credits, other earnings assets and 
off-balance sheet items. In DEA method, criteria need to be divided into inputs and outputs. Inputs are 
labor, capital and loanable funds and outputs are credits, other earnings assets and off-balance sheet 
items. These are specified by the same way as Isik and Hassan (2003) and Aysan and Ceyhan (2008). 
Since an alternative is better if it uses minimum inputs to produce maximum outputs when it is compared 
to another one. In Topsis and Electre III methods, inputs are minimized while outputs are maximized.  
Labor is measured in terms of numbers of employees. All other variables are measured in Turkish liras. 
Capital consists of the book value of premises and fixed assets. Loanable funds are the sum of deposit and 
non deposit funds (funds borrowed and marketable securities). The other earnings assets are the sum of 
loans to investment securities, banks and other institutions. Off-balance sheet items consist of guarantees, 
warranties, commitments, derivative financial instruments, and custodial and pledged securities.  
 
 4. Analyses 
    Table 1 gives the results of Topsis scores, ranks of the banks given by Electre III method and DEA 
efficiency scores of banks. Table also shows the names of the banks and their nationality.   
     
   The mean ranks of Topsis scores and Electre III results are compared for testing the performances of 
Domestic and foreign banks. A non-parametric statistical method which is called Mann-Whitney U test 
was used for the comparison of the two groups. This test ranks the scores first of all in ascending or 
descending order, and then it compares the mean ranks of the groups. The results of the Mann-Whitney U 
test are shown in the table 2. According to the Electre III results foreign banks` performance are superior 
to Turkish 
statistically significant (P=0.006). However, Topsis results do not show a statistically significant 
difference between the groups` mean performances (P=0.444).     
 
Mean DEA results were displayed in the table 2 as well. The mean efficiency scores of the domestic and 
foreign banks were compared by independent samples t-test. The mean efficiency score of the domestic 
banks was 0.627 while the mean efficiency score of the foreign banks was 0.826. Foreign banks` 
efficiency on average was higher than the domestic counterparts. The mean difference between the two 
groups is also significant (P=0.014).  
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Table 1: Banks in the analysis and the results of the three methods 
  
Domestic/ 
Foreign Topsis 
Electre  
Ranks 
DEA 
CCR-I 
ABN AMRO Bank N.V./ 
The Royal Bank of Scotland N.V Foreign 0.274 1 1.000 
 Domestic 0.272 6 1.000 
 Domestic 0.529 7 0.476 
 Domestic 0.271 8 1.000 
Anadolubank  Domestic 0.272 9 1.000 
 Foreign 0.271 10 0.473 
Bank Mellat Foreign 0.272 4 1.000 
 Foreign 0.276 2 0.862 
 Foreign 0.311 11 0.736 
Deutsche Bank Foreign 0.277 12 1.000 
 Foreign 0.272 13 0.468 
 Foreign 0.320 14 0.651 
 Foreign 0.265 15 0.539 
Habib Bank Limited Foreign 0.272 16 1.000 
 Foreign 0.289 17 0.719 
JPMorgan Chase Bank N.A. Foreign 0.272 3 1.000 
 Foreign 0.272 18 0.984 
 Foreign 0.299 19 0.876 
 Foreign 0.289 20 0.929 
 Domestic 0.271 21 0.342 
 Domestic 0.269 22 0.674 
 Domestic 0.271 23 0.475 
 Foreign 0.272 24 0.813 
 Domestic 0.273 25 0.695 
 Domestic 0.616 26 0.512 
 Domestic 0.691 27 0.533 
 Domestic 0.571 28 0.724 
 Domestic 0.535 29 0.381 
 Domestic 0.384 30 0.433 
WestLB AG Foreign 0.272 5 1.000 
 Domestic 0.420 31 0.533 
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Table 2: Electre III and Topsis scores` rank comparison of Turkish and foreign banks 
    N 
Mean 
Rank 
Sum 
of ranks 
Mann-
Whitney Z Sig. 
Electre III Domestic 14 20.86 292    
 Foreign 17 12 204    
  Total 31     51 -2.7 0.006 
Topsis Domestic 14 17.43 244    
 Foreign 17 14.82 252    
  Total 31     99 -0.79 0.444 
  
 
N 
 
Mean 
 
Std. dev.  t Sig. 
DEA Domestic 14 
 
0.627 
 
0.230    
 Foreign 17 0.826 0.194    
 Total 31    2.61 0.014 
 
 5. Conclusion 
This study was undertaken to compare the performance of domestic and foreign deposit taking banks in 
Turkey. Topsis, Electre III and Data Envelopment Analysis were applied to measure the performance of 
the banks and then the effect of foreign ownership on the performance of deposit banks was detected by 
Mann Whitney U test and independent samples t-test. The results of the study show that domestic banks 
have less performance than the foreign owned banks on average. 
A reason in low performance would be that foreign banks have amenities of finding cheaper 
international funds because of their international linkages.   
Another reason of low performance of domestic banks might be that domestic banks use larger number 
of employees than foreign owned institutions to perform similar banking functions. The mean number of 
personnel of foreign banks was 2661 while the domestic counterparts` was 9117 in 2010. Of course the 
number of branches` effect on the number of personnel exists on this huge difference. But, DEA uses the 
output to input ratio for efficiency. Low efficiency means that domestic banks did not able to produce as 
much as foreign counterparts did. In other words, when the recourses of domestic banks were given to 
foreign banks, they would produce more than domestics did. Thus, Turkish domestic banks need to 
rationalize the level of employees they use in their operations in order to improve performance.  
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